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Scope and Access

The PubChem Compound Database

A catalog of chemical compounds from various sources
https://www.ncbi.nlm.nih.gov/pccompound & https://[pubchem.ncbi.nlm.nih.gov/

National Center for Biotechnology Information « National Library of Medicine ¢

National Institutes of Health « Department of Health and Human Services

The PubChem Compound database is a standardized, consolidated set of chemical compound records. -

These records contain biological and physicochemical properties information as well as links to other NCBI -
and external databases. Links to several visualization and analysis tools are also provided. PubChem
Compound records can be searched with text queries by NCBI's Entrez Search Engine and with chemical
structural information by the PubChem Chemical Structure Similarity Search Tool. Several venues are
available for accessing data from the PubChem family of databases.

Web interfaces:
PubChem Homepage

PubChem Compound Database Homepage

FTP or the bulk download tool:
PubChem FTP
PC Structure download
Programmatic approaches:
Entrez Program Utilities
Power User Gateway and REST

The PubChem Project

https://pubchem.ncbi.nim.nih.gov (A)
https://www.ncbi.nlm.nih.gov/pccompound (B)

https://ftp.ncbi.nlm.nih.gov/pubchem/
https://pubchem.ncbi.nim.nih.gov/pc_fetch/pc fetch.cqi

https://www.ncbi.nlm.nih.gov/books/NBK25501/
https://pubchemdocs.ncbi.nim.nih.gov/programmatic-access

The PubChem Project was originally developed in 2004 to serve as a freely accessible repository and point of data ac-

cess for the NIH Molecular Libraries
Roadmap Initiative. It was designed for
use as a research tool to assist in the
development of new medications. As
part of the powerful family of databases
operated by NCBI, including GenBank,
Gene, BioSystems and PubMed, the
integration of these databases makes
the whole much greater than the sum
of its parts. The database connects
chemical information with biomedical
research and clinical information, or-
ganizing facts from and links to numer-
ous databases in a unified system.

The PubChem system of three inter-
linked databases (PC BioAssay, PC
Substance, and PC Compound) is fully
integrated into NCBI’s Entrez system,
making database records fully indexed
and searchable using standard Entrez
search methods. Data in PubChem has
been submitted to NCBI by research-
ers, external databases, and vendors
and is stored within the primary data-
bases, PC BioAssay and PC Sub-
stance. The PubChem group performs
several key functions in the production
of compound records: it standardizes,
consolidates, and calculates physico-
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chemical properties; provides additional descriptive information; and computes, clusters and cross-references other
structurally similar compounds. Thus, PC Compound records serve as a derivative reference database containing vali-
dated chemical information with links to corresponding PC Substance and PC BioAssay records, as well as to other

NCBI and external databases which provide additional information on biological and physicochemical properties and po-
tential biological effects and mechanisms of action.

PubChem also provides several visualization and analysis tools including the Chemical Structure Search algorithm and

Structure Clustering tool, 2D structure and 3D conformer viewers, interactive tabular and graphical plotting interfaces for
examining BioActivity, and a Structure-Activity Heatmap which allows for interactive visualization of data produced from

both Structural and BioAssay Clustering.
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PubChem Compound Database

Finding Chemical Information in PubChem

Searching with terms from the PC Compound homepage retrieves relevant compounds matching the input query. The
Limits page (A), under the “Advanced Search” link from the PubChem homepage, allows access to commonly used cri-
teria (B) for more focused searches. The Advanced page (C, details not shown) provides access to indexed fields and
index terms. The help documentation (D) contains a detailed list of indices of the database. The search results is ob-
tained from searching with “quinolone” limited to chlorine-containing compounds as indicated by the message (E). Re-
moving these limits retrieves more records (F). The structure thumbnails and the titles (G) link to a specific compound

PubChem
und

Limits

record. Links below the title (H) point

PubChem Compound ¥ ‘quinolone

—

| Qaarrh

Advanced < c

https://www.ncbi.nlm.nih.gov/pccompound/limits

to pre-computed lists of entries relat-
ed to that record. Additional infor-
mation filters and tools are in the

Help

FIE\EIUS l A

Search results Filters: [Manage Filters

Items: 1 to 20 of 1506

right-hand column (1).

[ | Actions on your results
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RotatableBondCourt froj
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No chiral centers
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PubMed

Protein 3D Structure

Nucleotide Sequence

Summary = 20 per page = Sort by Default order =
Search results
Items: 1 to 20 of 324

__!_\‘ Limits Activated: Element Cl Change | Ren ve@
:l:

® No limit on chirality 2

K ) Treating this query as a text search.

Structure Download

a Limits removed. &7’ Download the structures in various
formats
Page .
Refine your results «whats this? -
https://go.usa.gov/xEeXk Chemical Properties
) Rule of 5 (1,340)
2-Methyl-1-(3-phenyl-2-propynyl)-decahydro-4-quinolone hyj BioActivity Experiments
Quinolone, decahydro-2-methyl-1-(3-phenyl-2-propynyl)-,_hy| BioAssays, Active (231) S
BioAssays, Tested (371) =

MW: 317.857 g/mol MF: G4gH24CINO
IUPAC name: (2~{R},4~{a}~{R}.8~{a}~{R})-2-methyl-1-(3-phenylprop-2-yn
Create Date: 2005-08-09

CID: 3047379
Summary  Similar Compounds

L-701324 142326-59-8 | 701,324 ..
MW: 363.797 g/mol MF: C21H14CINO3
IUPAC name: 7-chloro-4-hydroxy-3-(3-phenoxyphenyl)-1~{H}-guinelin-2-q
Create Date: 2011-12-26

CID: 54682505

Summary  Similar Compounds

Protein 3D Structures (18)
Crystal Structure Of Human Pcaf
Bromodomain In Complex With Fragment
Br004 (fragment 1) (1)
Crystal Structure Of Pgsr Coinducer
Binding Domain Of Pseudomonas
Aeruginosa With Ligand Nhq (1)
Crystal structure of hiv-1 reverse
transcriptase in complex with
gw450557 (1)
... All 25 Structures

PubMed BioMedical Annotation

Pharmacological Actions (3)
Topoisomerase |l Inhibitors (2)

a i ian

Same Parent, Connectivity —Mixture/|

Same Parent, Connectivity

21617-15-2; 7-chloro-2 3-dihydroguinolin-4({1H)-one; 7-Chlori
PubChem pages have a new look

PU b © hem About Blog Submit and feel! Read More »
https://pubchem.ncbi.nlm.nih.gov/search/

Contact

The new search interface

The newly introduced search interface (J)
added additional functionality to streamline
the search, chief among them is the auto-

matic selection of search algorithm to better

match the input query. The system alert
users about the decision, as shown by the
same text query with “quinolone” (K).

This interface also presents search results

more intuitively (L) so records retrieved are

better grouped and more readable by

e placing the best matched record (M) at
the very top if such record is found

o listing related records within PubChem
and other databases under easy to

reach tabs (N)

e making the filter and sorting functions
(O) readily accessible to allow further
refining of the result display, and

e providing additional links in the right

column (P)

SEARCH FOR
quinolone Q
COMPOUND BEST MATCH M
2-Hydroxyquinoline; 59-31-4; 2-Quinolinol; Carbostyril; Quinolin-2-0l; 2(1H)-
@ﬁ Quinolinone; 2-Quinolone; Quinolin-2(1H)-One; ...
Compound CID: 6038
MF: CsH;NO MW: 145.161g/mol
InChiKey: LISFMEBWQUVKPI-UHFFFACYSA-N
IUPAC Name: 1H-quinalin-2-one
Create Date: 2004-08-16
Summary Similar Structures Search Related Records PubMed (MeSH Keyword)
Compounds Substances Proteins BioAssays Literature Patents
(1,473) (2,569) 3) (8,787) (8,238) (828)

Searching chemical names and synonyms including IUPAC names and InChlKeys accross the compound collection. Note that
annotations text from compound summary pages is not searched. Read More... G
bt

1,473 results = Filters SORTBY | & Relevance
+ Download CSV
2-HEPTYL- =F-Hy
e.'] 2-Heptyl-3-Hydroxy-Quinolonyf Pseudomonas Quinol| & SearchinEntrez [/
Hydroxy-1H-Quinolin-4-One
ACTIONS ON RESULTS WITH ID TYPE:
Compound CID: 2763159
CID - Compounds
MF: CigHziNOz MW: 259.349g,/mol
InChiKey: CEIUIHOQDSVZIQ-UHFFFACYSA-N p ; Push to Entrez [
IUPAC Mame: 2-heptyl-3-hydroxy-1H-guinolin-4-ane r G e v
Create Date: 2005-07-19
Linked Data Sets
Summary  Similar Structures Search  Related Records ~ PubMed (MeSH Keywor e inied Data sets
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Displaying PubChem Compound Records

The PubChem Compound record display
Pub@hem About  Blog  Submit  Contact Q_ search runchem | adopts a book-like format that organizes
COMPOUND SUMMARY https://pubchem.ncbi.nlm.nih.gov/compound/21906826 the cont_ent into nurr_lbered SeCtlonS' The
; ; = = top section (A) provides a brief summary of
2,3-Dichloro-N-(2-ox0-1,2,3.,4- e s ow |therecord, which includes a list of syno-
tetrahydroquinolin-3-yl)-4H-thieno[3,2- o = Inyms. A collapsible table of contents (B)
b] pyrrole-S-carboxamide CONTENTS helps navigation among different sections,
e and Summary click a section title to jump to that section.
PubChem CID: 21908828 A | stucure | Graphical presentation of the structure in
oot ot 2D and 3D formats are shown in Sections
Structure: @ff (—Sj‘f““}.’ 3 Chemical and Physical - 1 (c) CIICk the Download Ilnk to dOWI’_]-
Properties load the structure file. Click the expansion
0 0 4 Related Records - |icon to interactively examine the 3D struc-
InChl Key: VIXSCUOQQOJRRG-UHFFFAOYSA-N 5 Patents . |ture in full screen mode (D) .
Molecular Formula: CigHCIzN3 055 6 Biological Test Results
CHEMBL373749 7 Classification
SCHEMBL5629409
BDBM24261 8 Information Sources
Chemical Names: 3 d-dihydro-2-quinolone (DHQ) derivative, 1
2,3-dichloro-N-(2-oxo-1,2,3,4-tetrahydroguinolin-3-
yl)-4H-thieno[3.2-blpyrrole-5-carboxamide
Molecular Weight: 380.243 g/mol
Dates: Modify: 2019-03-19  Create: 2007-12-05
1 Structures Q)]
1.1 2D Structure @F
! Download

Chemical Structure

£ ari21906826 [1]
Depiction =

S N s * % o
\ ve.. : v |
'[ /1 l Ppen... Save... Preferences Help E
i

\._"‘ ° ! = tile \]"" overlay I
» from PubChem Cl <l M
1.2 3D Conformer @ 2
Mm Get Image ¥ Dcwnl%
™ N s
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Interactive Chemical %
Structure Model C'j/
Show Hydrogens ) N
Show Atoms &
[ Animate
— O [Mause n:ode
N Rotate Z (Ctrl)
» from PubChem Y v Rotate XY
' Zoom (Ctrl+Wheel)
Commands
PUbChem Compound 3D - rnul1:53-04-N';"nn_gluj Scale (Space)
" . Align -Z (Ctrl+Arrows|Home |End)
Viewing Tools < options | Log Tie e 0
. . . = = T Style Modern ()
You can interact with saved 3D structure using the pc3d ) ioht Model [oiffuss orly = |G Start Continous Rotation Mode ()
tool (https://pubchem.ncbi.nim.nih.gov/pc3d/). There | Background Color = | :h"‘:id‘ ©
X [ v Hide:
you can use the tile and overlay panels (E) to examine 3’ viewing Angle 30 v Box 00
the structure from different perspectives. The overlay | Scale Strategy [Once Intially = v Velecule Info (1)
. . . : Orthogonal Projection [ Atoms (A)
panel allows more detailed examination, such as meas- L RS @ e
uring the distance between two selected atoms (F). Hycrogen (H)
Right click to see a menu (G) for customization of the display. Use the Option panel to control other |* Gy,
general settings, which is activated by clicking the Preference icon (H). ==l
Select/Deselect All (Ctrl+4)
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Page 4 PubChem Compound Database

Searching with Structures to Find Chemical Information

The PubChem search box (A) takes input in various formats, with sample input linked below (B). It supports text query

as well as structure search. You can use drawing tool under the “Draw Structure” icon (C) to input complex structure in-

a formation through drawing or structure file up-
. \ o al load (D). The message (E) in the result page

EXp|Ore C hem | Stry BN reminds us the mode of the search and groups

hits into four major categories (F) with records

uickly find chemical information from authoritative sources .
u N under each category clearly listed.

DRAW STRUCTURE
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Programmatic Data Access

PubChem supports programmatic access to the data it hosts. The table below sums up available services along with
links to detailed help document for more information. Each of the services has its own set of functions and strength. You
should select the services that strikes a balance among various factors, such as specific needs, capability on hand, and
the nature of the project.

AT ET T T LU S5 Entrez styled text search

Summary information

Links to relevant records in other databases

More info: https://www.ncbi.nlm.nih.gov/books/NBK25501

Data exchange service, operating through XML and HTTP POST
Help manual: https://pubchemdocs.ncbi.nlm.nih.gov/power-user-gateway
PUG-SOAP A simple object access protocol-based services for SOAP-aware applications
More info: https://pubchemdocs.ncbi.nIm.nih.gov/pug-soap
PUG-REST A Representational State Transfer (REST)-style web service access layer to PubChem, provides a
simplified access route to PubChem without the overhead of XML or SOAP envelope
More info: https://pubchemdocs.ncbi.nlm.nih.gov/pug-rest
PUG-VIEW A REST-style web service that provides access to annotation information for PubChem Sub-
stance, Compound, or BioAssay records.
More info: https://pubchemdocs.ncbi.nIm.nih.gov/pug-view
The PubChemRDF project provides Resource Description Framework (RDF) formatted infor-
mation for the PubChem Compound, Substance, and Bioassay databases.
More info: https://pubchemdocs.ncbi.nlm.nih.gov/rdf

Help Documents
An extensive set of help document for PubChem is online at https://pubchemdocs.ncbi.nim.nih.gov/about
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